The etiology of Dupuytren's disease has been the subject of considerable controversy since the condition was first described 140 years ago. Injury has commonly been thought to be the cause, and Dupuytren (1833) himself believed this. Goyrand (1833) was the first to point out that Dupuytren's disease at times showed a familial appearance. Since that date most authors have given a figure for the familial occurrence of the disease in their own patients. The average figure is 10 per cent-that is, one in every ten patients suffering from Dupuytren's disease will know that he has similarly affected near relatives. The highest figure is 44 per cent reported by Skoog (1948) , and it is noteworthy that he asked each of his fifty patients to make special enquiries into their families for the presence of the disease. Obviously, the more thorough the investigation of any particular family the greater the likelihood of demonstrating the familial occurrence of the disea�e. Particularly is this so if the disease in question can exist in such mild forms as can Dupuytren's disease.
There are only two reports in the literature of work in which any attempt was made to examine the relatives of a number of patients suffering from Dupuytren's disease. In both (Stackenbrandt 1932 , Schroder 1934 , although only relatively small numbers of individuals were examined, dominant inheritance was suggested in approximately one-third of the families investigated.
There have been a number of reports of single families with a high incidence of Dupuytren's disease.
The disease has been reported in twins six times. In none of these reports is it clear whether the twin pairs were identical or fraternal (Schroder 1934 , Jentsch 1937 , Couch 1938 , Then Bergh 1939 .
The work which is reported in this paper is an attempt to assess the true significance of the genetic factor in the production of Dupuytren's disease.
MATERIAL
Forty-eight patients undoubtedly suffering from Dupuytren's disease were obtained by reference to the disease index of the hand clinic of the orthopaedic department of the Royal Infirmary of Edinburgh. Two further patients were subsequently added in order to make a total of fifty. These patients were otherwise unselected, and constituted the index patients, or propositi, of the material studied. As many relatives as possible of these fifty patients were then examined personally, and the incidence of Dupuytren's contracture amongst them recorded.
Although it might be felt that the diagnosis of Dupuytren's disease presents no difficulty, in fact, in a number of relatives it was hard to be certain whether or not it was present. No case with doubtful diagnosis was included. The presence of a nodule, fixed to the palmar fascia, with or without dimpling of the skin, was regarded as essential for the diagnosis of palmar Dupuytren's contracture. Bands alone were not considered diagnostic, but significant knuckle pads were, even in the absence of palmar manifestations. Age In years 
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RESULTS
Before the examination of the families was begun each index patient was asked whether any member of his family suffered from Dupuytren's disease. Eight out of the fifty patients gave a positive family history. After the examination of832 relatives of the fifty patients thirty-four out of the fifty were actually found to have relatives affected with Dupuytren's disease. These figures are summarised in Table I . The familial appearance of the disease in 68 per cent of the original f i fty cases is appreciably higher than the familial incidence reported in the literature hitherto. Moreover, there was good hearsay evidence of the disease being familial in three further families in which it was impossible to examine the supposedly affected individuals.
The incidence of the disease in the 832 relatives of the propositi, broken down into groups according to age and sex, is given in Tables II and Ill. Comparison of these figures with the incidence in the general population will give an idea of the significance of the genetic factor in the production of the disease.
It is only recently that any reliable estimates of the population incidence of Dupuytren's contracture, relative to age, have become available, the work of Early (1962a) and of Hueston (1960 Hueston ( , 1962 being of particular importance in this regard. Early's figures for the population incidence in Lancashire, according to age and sex, are given in columns 4 and 9 of Table II. Hueston's figures are represented in columns 4 and 8 of Table III and are derived from a study carried out in Victoria, Australia. Some idea of the incidence of the disease in the Edinburgh area was obtained from a survey of a small sample of the over sixty-five age group of the population. Two hundred and fifty men and 250 women over the age of sixty-five were examined in geriatric units and old people's homes in and around Edinburgh. The incidence of Dupuytren's disease in this group is given in columns 5 and 10 of Table II. There is a significant difference between these groups of figures for the population incidence and the incidence found in the relatives, grouped as a whole, of the fifty index patients.
(p<O·OI in each case except in comparing Early's figures for the population incidence in females with the incidence in the fifty families, where the numbers of individuals expected to have Dupuytren's disease were too small for the satisfactory application of the X2 test.) Curve constructed from data in Table IV relating percentage of affected individuals to age.
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The conclusion seems inescapable that the genetic factor is of substantial importance in the pathogenesis of Dupuytren's disease. In an effort to determine the genetic mechanism involved it is important to discover the incidence of Dupuytren's disease in the siblings, parents. aunts, uncles, first cousins, etc., of the propositi. Two factors complicate this: the frequently late age of onset of the contracture and its rather high incidence in the general population. Allowance for these two factors, therefore, has to be made in calculating the incidence of the disease in these relatives.
The figures in Table IV give the ages of onset in 786 patients with Dupuytren's disease, of whom 631 were men and 155 were women. These 786 patients are made up of 130 from the present series (including the propositi) and 656 from Early's (1962b) material. The age of onset as given in these figures really represents an estimate of the ages at which the patients first noticed the condition themselves. It is obviously difficult to establish the exact age of onset of this condition with any real accuracy, and the age correction which is applied can, therefore, only be an approximation. Figure I is a histogram constructed from the data in Table IV . Figure 2 is a curve constructed from this data, relating the percentage of affected individuals to age in ten-year groups. Reference to this curve shows that, for example, by the age of forty-five, 59 per cent of men who are going to get Dupuytren's contracture have, in fact, already got it, whereas only 17·5 per cent of women who are eventually going to develop it have already done so.
The correction for age of onset is to count a man aged forty-five, for example, not as one man, bat as 0·59 of a man. Likewise, a woman of forty-five is counted as 0·17 of a woman and not as one (Carter 1961) .
Application of this correction to the numbers of relatives actually examined produces the figures shown in Table V in the column headed "Weighted total. " These figures are then assumed to be the numbers of" relatives examined, " the age bias having been eliminated by the correction. In the column in Table V headed "Number observed to be affected" are the numbers of the different relatives of the propositi actually found to have Dupuytren's disease.
The numbers of individuals found to have Dupuytren's disease can then be compared with the number which would have been expected if a single Mendelian dominant gene had been involved in the production of the disease. In calculating the figures for the expected number of affected individuals an allowance has to be made for the high incidence of the disease in the population at large. Even if genetic factors played no part in the pathogenesis of Dupuytren's disease, the known population incidence is such that, in examining, for example, male siblings of the propositi, one would be bound to come across a certain number of affected individuals. The population correction which has been applied is based upon the assumption that Dupuytren's disease will eventually occur in rather less than one in four of the male population. This estimate is, perhaps, slightly on the high side, and implies a gene frequency of one in eight. This frequency has been used in calculating the population allowance. The final column of Table V gives the numbers of individuals expected to be affected with Dupuytren's disease if a single dominant with complete expression is involved, allowance having been made for the population incidence of the disease.
DISCUSSION
These figures indicate that a single dominant gene is probably involved in the production of Dupuytren's disease. The fit between observed and expected figures is good in the first and second degree male relatives, but in the female first and second degree relatives the observed figures are less than the expected. This suggests that the expression of the gene is almost THE JOURNAL OF BONE AND JOINT SURGF.RY complete in males over the age of seventy-five, but rather less than complete in females. Inaccuracies in the correction for age in females may also contribute to the discrepancy between observed and affected.
In first cousins, that is, third degree relatives, the discrepancy between observed and affected figures is fairly marked, but is in opposite directions in the two sexes. There are a number of factors which may have a bearing on these findings in first cousins. Reference to Table VI shows that there were five male first cousins falling into the group of " doubtfully affected " with Dupuytren's disease. This group was not counted as " affected " in arriving at the figures in Table V . It is probable that at least some of this group are developing Dupuytren's disease. Two other points are of interest: five of the affected female first cousins were found in two families, the pedigrees of which are depicted in Figures 3 and 4 . In both of these families the affected first cousins are sisters, and the possibility therefore arises that both parents of these two sibships were affected. Unfortunately, in neither family was it possible to examine both parents. In the family depicted in Figure 3 the two affected cousins may have received the gene from their father, now deceased, as their mother does not at present suffer from the disease. However, there is good hearsay evidence that the mother's brother, 11.4, suffered from Dupuytren's contracture.
The second point of interest concerns diagnosis. It was mentioned earlier that significant knuckle pads were regarded as diagnostic, even in the absence of palmar Dupuytren's contracture. There was considerable variation in the morphology of knuckle pads, and the possibility cannot be eliminated that in the interpretation of knuckle pads some overdiagnosis has occurred. There were two male relatives having knuckle pads only, and nine female, seven of whom were first cousins. The three affected female first cousins in the family depicted in Figure 4 all had knuckle pads without palmar contracture.
Inspection of pedigrees per se can be suggestive of a particular mode of inheritance, and the action of a single dominant is suggested by a number of the pedigrees which have been obtained in this study. Figures 5 to 9 are examples of some of these pedigrees. With a dominant mutant gene having a frequency of one in eight, the existence of homozygotes is likely. The pedigrees in Figures 8 and 9 are of interest in this connection. In each of them the propositus may have received the gene from both parents, and therefore be homozygous. It is significant that both these propositi are young men who developed recurrence of their contracture within a relatively short time of undergoing surgery. Possibly the severe clinical manifestations of the disease reflect the presence of the gene in the homozygous state.
The propositus of the family depicted in Figure 8 suffers from idiopathic epilepsy, with which his maternal uncle, 11. 14, was also said to have been afflicted. It is not known whether the latter suffered from Dupuytren's disease.
Dupuytren's disease has often been supposed to occur more frequently than normal in association with a number of diseases. The evidence that it does so is convincing only in idiopathic epilepsy (Lund 1941 , Skoog 1948 , Arieff and Bell 1956 , Hueston 1960 , Early 1962a and in cirrhosis of the alcoholic variety (Wolfe, Summerskill and Davidson 1956; Hueston 1960) . There is some evidence that it is commoner than normal in diabetics (Schneider 1957) . Recently Hueston (1960) has suggested that there is an increased incidence of the disease in elderly individuals who are chronic bed patients, and has ascribed this to a possible effect of inactivity.
These associations clearly need further study. To suggest that they are due to rare effects of the gene for Dupuytren's disease is perhaps far fetched. Genetic linkage in its accepted sense cannot be involved. It may be that Dupuytren's disease is not an etiologically uniform disease, and that Dupuytren's disease occurring in association with epilepsy or cirrhosis in fact represents a phenocopy. Further investigation into this possibility is in progress.
Out of the fifty propositi in the present series there were only three who had epilepsy and none had diabetes or cirrhosis. The common form of Dupuytren's disease is, therefore, genetic in origin.
SUMM ARY
l. The families of fifty patients with Dupuytren's disease have been investigated for its presence. 2. Familial occurrence has been found to be considerably higher than has been reported hitherto. 3. The findings suggest that genetic factors are of extreme importance in the pathogenesis of the common form of Dupuytren's disease. 4. A single gene, behaving as a Mendelian dominant, is likely to be involved. 5. Dupuytren's disease may not be a homogeneous condition from the pathogenic standpoint. Gaskell and Dr L. Lamont who allowed me to examine geriatric patients under their care; and to Mr P. F. Early who readily gave me access to some of his own unpublished work on the demography of Dupuytren's disease. I acknowledge my debt to the trustees of the Scottish Hospitals Endowment Research Trust, a grant from which covered the expenses of this work.
